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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the quality of display image by 
supplying a drain current, which is obtained in response to the voltage of 
the video signal applied to a gate of each FET element, as drive current to 
each cathode. 

SOLUTION: Latch signal RC is supplied to a sample/hold circuit 6 from a 
gate driver 1 1 for performing the vertical scanning for image display, and 
during the time regulated by the latch signal, namely, per each horizontal 
period, video signal of one horizontal line is written for change. Hold output 
voltage from the sample/hold circuit 6 is applied to a gate of MOS type 
FET 71 -7n as a field effect transistor. Drain current of the MOS type FET 
71-7n is supplied as the drive current to each of cathodes C1-Cn. In this 
case, the MOS type FET 71-7n having an insulating gate are used so as to 
hold the hold output from the sample/hold circuit 6 without generating a 
change within one horizontal period. 
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* ft 5 F E D *^&5 1 , 

tufey- h ffi§£»i& k 7 -r y* i , *¥7^ y fe<7> t-f 

Z t T'ilfjfEF E D**»OH«l**S:*tT5**«*K 

SGlE3^B»lal8&li, tfflE#;& y- KSffifctt LT F E 
T*^SR»tbn, tt*FET*W- M-E[WP£tl 

[ft** 2] fltntefrFET^icflttm-fa 

yS^#ttw$#i4£4-x.<5 tfxtfff #Jj|jE|Ell8#i»lt 

t ic epjp-f 5 fx l t . Bute fed** 

huIST 7 - KWiroHI* K7 4 y" t > tK¥9 vgro tr 
r^m^SoVfcmJlEtfy- K««<o Ky^T^ffft 

5^-eitutM^uy hn^^^-fey^s^wHjf 
iWE**Bftiaiitt, iwnE#*y-K«a{c*fL-cFE 

[1***5 ] Hijta^-F e T*^{cpp*p-r§ t'f^t^ 

(c#LT, fjEFET^^wy- hy-*®E- KM 
y«««Ht©JS!WttS:4-*.5e'f**ffi-§-*|jElHll»as«lt 
ibtrO^ r t firWWir-rSW #«4 (cfB«t»^g 

go 

[W**6] flWEe^«#1ltjElHlKH:, bubE#F E 

b n ? * ■& ^ * tt icat-r 5 ^ttffii 

fcfT 4 5 r t t -T St*** 5 fclB*ro£*SSfi. 
[0 0 0 1] 



tttas*y-KSrfflv^FED**S6*^ ^^i^y 

[0 0 0 2] 

9 [v/m] «^*s 

m*«#^m (Field Emission) Z<D£ote 

WMxm-zmm-z* y- K*mff»a* y- k cfi 

eld Emission Cathode) t PfA/T*V^2> 0 i£¥> ^fWfl 

iJ>f>ft67Wfcfflv^, EKtb®ro®#SctB*y- K 
- KSrfflv^fclifljia^SIt (FEDg^Si) ro»5£H 

m^ftfrtix^Zo 

[0 0 0 3] ttc s iro^f^^roioiLt, A 
[0 0 0 4] 

*SHroH!*«jl«> lot LT, S*D B n f5iS:±tf 5fcfe 

*xm£n (pwm) ^t£^t'\t^vy^^\mt 

[0 0 0 5] i r 5t: ©»&f4-et, Ati t'r^I 

^©ffljftjfc©lWI8ft^!i»e), A/D|»i6t'7 hS 

*S-f 5 r i B£& tciitoti^ BP *, P 

w Si n^fift: fi S » 4 o tz o 
[0 0 0 6] Sfcffil<0*a:i:L-CK5^^«E, IP^F 

ED^^gftfcjottsy 1 - h-*y- KW«ffi-^, 

E L «^SC(c js (t 57/-K-*y- KIBttESraJW 

t%zhx?%mm$LZftteos<*xMi>mm (pam) 
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b, mm^nm^y Yn-,vx^t, &#4**fl<fc 

[0 0 0 7] 

[0 0 0 8] r^fctoFED*^gfi^^I/^ hD 

•c, y- Ktitit it f e Ttf rgij 6^ # 
c-atbtis km ymm> Yy-C7mkt LT##y 
m-x^m-** ^t^^cmlx, f e T*?©y- 

*flHHijE0KfcKlt$. o*0, FET*^©^t«K 
#t4£*iJffl"f S t Ayj $ tiS fr^f w</u£ 

k 9 ^m^ t <d m xum^^mm l . *-« # 

[0 0 0 9] 

t it»F e D&g%£ft*si i ~n 5 vxmm-r 
s 0 *f f e Di^tcffli^iM* y- K (F 

EC) k L"C, 0 4(C^fWPXS»('J: , 9f^$tl/'C 
*t°yb (Spindt) St"ftfii5«IMfcW*y-K (F 

ec) &^-r 0 

[00 10] r<DH4(C^-rJ;5(-, FECi}#7*^ 

»«sn-c^4^»^ictt-iwk^y ay (sio 2 ) 

S 0 tftfr*>, :©3-^©iv^e©»^ 

So 

[0011] :©3- y$<£>;n 5y^E ©x ^ y * RflCO 

ftl 0^fl«)x5y^ES:ltt©*|RK±tcR»t5ii: 
y-hGTix?.^E©3-yffl 

y-hGTtx*y^E (*y-K««C) WtKfll*' 

s 0 ^<Dmfttt&ishtcm^iz'f-h±.^MmLxiE<D 

mj±V A ^^ B ^tL/cT/-KA^>Ptr&]LTIS(tT*5< 



[00 12] r©<fc ?&FEC<£>7 /-KSitl e 

- h • * y - KlHWEVGcWttfcia 5 iCTF-fo :©15 
icjjWJ: 5 (c s y- h • UV- KW«BEVgc**»*»c± 
#LTV>< 7/-Kl«l e #*Jx*&ib3.fc3fc* 

tsK r<75B#(cy-h • #y-KHfl<Z)*#M^l o 9 
[V/m] gSir/f-Sfcfex? y^E*»b«T-*s»tH$ 

ti^fcSo iWcifj, ry-KHSie a*7V — ka 

ttBIII*£EVTHJ:5* s '{c9i*v^H*i"*VopeA«)«E 
*sfn*P$iiT*J 0 , Z (Dm J - Yh\z\%7 J - K«« 

I op^ijfttuSJ; 9(c^tiT^So 

[0 0 13] '-tLT, 3-VttOiSy^E0 1oi»6 
# 6 tiS T / - Kftftttft 1M^d7 y-<T £ /h $ t> 
«SfE-Cfc5fc«>. #t©xv^E^7KW5:t 
fC^^l^T/- K«*©ft&il5FECiLT^ 
S„ ^ro*j§£\ TV- KlcibfefrfcRttTtK ii? y 

fUffl-fSdirfcj;^ FEC*fflv*fcHfc**SlI, BP 
ib F E D*^S«Sr*mi?t So 
[0 0 14] r©± 9/iIl*ffl^f;FED«i© 

y'p s/ ^ ia^-^j^ia i (c*-r„ f e ca^as 1 2 a, 
0 4 xmm LtzWMxm^mn s*i5 5 , = 

5 y^Eivy- hGTT'imfiWili*t 0 y-fe^^^ 
£ftS 0 Z<DiM£, m^ffiminXmt't-t^X'IfMZ 

tl/tfMi^So H4H1 t°y-fe/P^«fi!ctSx 

5 -7^E^ttttiLfcg]T'fe'9, H 1 (d^-tl t°y-ir/u§: 

[0 0 15] hGTlCOV^-Cttl* 3 ?^^ y&JC % 
SE*f6](Cmfi(Dy- h««G 1 ~GmiSjgjSS"nT*i 

•9 , y- hsffiG 1 ~Gm^ 1 &ify4 >mmmmd: 

*yk£ti%Zklz£V), \,*t>$> Siilff 0>fijff*S#fT 
^btiS^tic/£S 0 Sfcx$ -y^E(j:Sli:yjfS]«3fe^ 

■c, Mttf^-h*ttGiis*yiSn5SiilBHc, yjy 

- K«ffic l-Cnl; \£7*fe%to 1 *¥7^ 

P 1 1 , P21, P31 Pnl ©WJMfcHJlllflSj&S 

fflfcffi^ $ ^^(c»r^+ s r i \z «t 0 , *3ft»^ 
i»sff*t>tiS. mhWA^mfSLir^iy4y(D%%mi 
)!ct>*t5. EAI**sRII!MftJcy- h«fiiG2, G3- 
Gm^JSft^-ytSix, #*¥fflr B 1icii, *y-K«« 

C 1 ~Cn(C-t©*3FJWIIHcttai-5K'^fl|-»lCiSi: 

$tlSo 

[0016] A**SH- 1 icfit'T^ff-tS v as#f»S 
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ti s z (D en-air s v 14 t-r arr y-?2 T*tf *§ $ n, 

tii*l4V/lMiE(5ISS3(Ct^^^ V/I*t]E@J8 
3 ftrtll^-S v t»i-53fj&©«Ht«riE«ia*sfT« 
frftT t'r *7 y 7° 2 [L 7 4 - h''< y V £ ft t 4 

[0 0 17] C/7 h US^x* 5i4«x.{fCCD 

/<4x) ^ffl^f:7fD^-/7 h L-y7 

T^WWT? h^-C\ tx^f-^S v(7Dl7K¥7-r 

rags 6 ic^f&sn, i *¥7>r yjturai-f- 

[ooi8] 4fc\ ->7 h ^v>** 5roijft/izSict t 
Ttt, *^H*t LT(Dt^-(r/Uf--YX^jx.(i2 4 0 
X 3 2 0 tr^-fe/U-C*>5»^tt» 240X320X (6 
0~1 2 07U—A) "C\ 4 6 0-KHz~9 2 0 KH z 
4:49, * fc0flx.fi 4 8 0 X 6 4 0 \?9±;i'VhZ>m& 
(4, 480X640X (6 0-1 207U-A) T\ 1 
8.4MHz ~ 36.8MHz t 45„ 1 0 2 4 X 7 6 8 

fc^-fe/KD^fS, 1024X768X607 A) 
T\ 47.1MHz J^± (7/U*5-0*&l4SP>t3ffiF) i 

[0 0 19] f-yTVu*— ^KIIII&6fctt, V^*5H 
6 7 y f-«#R C S iiTte 0 , r. O 7 y f-fs -*§- R 

c-es^s^swia, ro*> i *¥ffliBSit, ^roi7k¥ 

7^y©tfr;Hf^©*£&;t£tT4 5o f-y7A-*- 
^K0K6ttV^*iT^n^9yf-@Bi: LTtlfj&-f 

(CCCD<Dtfj7J@Eg 4:77-^*7^ yf^yfytffl 

3 0-6 0 /i s e c) (Cfc^T, 9 0 %W±© 

[0 0 2 0] y-h K7^1 l\t±MLtzto^&f 

- bmrnc i ^Gmmiik*> ti-zmmfe&&mfti- 

*}yfk. i«£E7'y$'»7Vmtfjiai5 (8 0-15 0 
V) T*«J&£ft5 0 ^rLxy y^77y^7J?y hit 

^W*|5|BtJ:5«£EB«IPS:iT4v\ ^©T 1 - h*®£ 
7^0^tMo*-^ KtttfjfcfcfrS** 4: k t 



(c, y v*fij<?v9* l tfy h-y7 Ucroy- h 

[0 0 2 1 ] f-y7/P/^-^K(H]SS6 7)^©^-^K 
tbTJ^ffifi, lMh7y^^t$)5MOSSFE 
T7i -7 n DOT 5 - hfcflMlIlSflS. ^LXMOSIF 
E T 7 J ~7 n © KH vWfctfi- Yv4 7*W$ik LX& 
*y-K«SCl~Cnlc«»$ii5J:5K«rit**br 
4*S, 7i ~7 n f4f-y7^/*-/i-K@!fS6^ 

*<««f^#5J:5t*6»y- h^tSMOSSFE 

[0 0,2 2] FETi^©FHy-y-7P B 1fJ±V DS 
t KKyfUo ©#144: LTi4, 2 

FETro3e«jjfE«H4SrfiJfflL-C, *y-K««ES:, t'x 

hWiGiw^-yJIBWK, ^Wii, P2i, p 

31 Pn lictt-tzty-h'mmkLxit, &e 

^■feA/roWttt»^Hfl5/j:<, MOSIFET7! ~7 

n <dv- hmfcx'fk-tznmmtiz^ k^tez, mo 

sSFET^roy-h-y-^ramJEVcsi KHy 

«atiD (ommt-^mm^ntoKwm^tti^ 

&s %?X#- V k *5 t'T^f ^ S v (C^fbT, 
w©«ftti:H:iS!«H4i:45*!Mt*4i5ii:-e, A^JS 
1 }c ATI * tt 5 1 *r^-ffi-§- S v <0W£fflV& C t MS 

s„ rwfcifxoK-x^ffi-g-s vw«ptt«yii4v/ 1 mie 

HljfS 3 R V ¥ 7* a-r y 7 2 T'ff t£ t>tl z> „ 

[0 0 2 3] F ECS^gM 2|C*5(j'5 ; §-t:' , ^-fe/K7?y 
-h-*y-KWttffiVGct7y-K««Ie ©#tt(± 
±j£Lfc J: 5 fcH 5 <Dt 5 ftA»SiiVo P> 

Tfl, MO SlFET 7 i ~7 n ©l2i;itFHy 
- y-^WWEEVDs^W ft^W^Hfr, EP*j 1 - 3 v©t 
£Ei*5 ± ^(ciiSI-So oj >9 FET^^-cD^m^# 

[0 0 2 4RLTV/I HlE0Sg 3 T?|4, trtlff 
S v(C>ftL-C«^(l*>?t»ffiffiMa*1iL, 03WFET 
tttof— Y-V—^WiWSM^k KHyillp © 

S*Lfctf7**fS-9-S v!)SMOSiFET 7i ~7 n (07* 

-hfcOTD^tLSi^fc-r^o tst, *y-K*«c 

1-Cn(c?if£4x5«^f4, Atlffi? licATJ^tiS t'r 

[0 0 2 5] FEDi^l 2X<nMmt, 77-K1 
#KJfc«1-3. 7/-KSffi{4iit-St1-5r«t^ 
5), Wiett7y-K«*ttfc«U 7y-K««J±Btf 
*y-K«*i: Pit 4:45. -t L"C, H5Jd*i"J:5 4 
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14, mo ssfet7j ~7 n <Dy-;*f,:^£tifcy 

-^}S*t8i ~8 n ©«EPlT#>h£<fc*>, ^©MO 

siFETcy- h-y-^ras£Ev G si s ±#i-5-«b 

(cft5 0 #y- Kll^*#^^l4#?>»J^£• 

•e**5*y-K«at«:MosaFET7i ~7 n u# 
^-r^ticfts, 

[ 0 o 2 6 ] u y- KSsfM^-ttuf, Wittt^iiK 

(crscxteg^ic^ii^n^^y- k««^j:!j, t-r 
tfflHI-s vKiSCfcllsaBppillMia^llSSixSwtlc 
ft£ 0 S»4is&ft*©PWM3EW»J:5* 

y t> ft v ^ » , mm*** p°p{4 ^fun^ tc ^ ± 

[0 0 2 7] ftfc\ yy K9 i ~ 9 n&l>*y 5 
mi±%±m® 1 0 (4, FET 7! ~7 n (75«fiffl(D^5 

yytW^ff^^tStfibft-o^ yy yysEtt 
FETi : F©t^J;!)fi< > HSWVop-VxHct 1 ? 

j*K*V^**L»ft#»£-tS. S fc F E T 7 J ~7 n 
©y-^lgfeiS! ~8nl4, mJ^L/cJ: 5I^MOSSF 
E T 7 i ~7 n ©<Krtt©^9y*«)*|]Effl-e*)5. 

[0028] tr6x% v/iffi]EiE]^3co^a©^-e 

ttftttME^^+^T?* 5 £ § ft if 14, S v 

ic*fb-CA/Dm ffijEftS, D/A^Srffft5M 
EIHB3R«rK(t. x^^SiBlc <t 3ffiIE£fir ft 5 «fc 5 
[cL-ck4A\, r<z><fc 5ft*-a-fi> #fet7! ~7 n 
#t^-fe;v-S(r*fjcSLfc^14ffiIEtpItgi:ft5„ * 
fcx$^»*ffi:Efc,fc»>#FET7i ~7 n feT'<7)# 
ttffiIE£tTft5J§3i4, #tt^yy= 3 rMiE(Dfcft©±fB 

©y-^fi«:8i'~8 n(wstft5o 

[0 0 2 9] ^fetCtr^fll-^S v©Wft*|]EOfc»^ 
14, #fc°y-tr/UPl l~PnmSt'®»ffcr-y 

[0030] fc{c*%w<D%2<Dmmmm£LX(DG 

*EL**|tfiSS:H6~H8-e|ftWi-5. WiEL«/f 

1\ *r*EL3&ft3tmi, o i±icffM£ 

HfcJWMfcroSW© i TOMflii o 2 £, rwiTOi 
Si 0 2 4. 5 CfcjSSftfcfc-yMfcgfl l 0 3 
£, r©*-/H(J£l 1 0, 3_UcmWzBti£htz% 
3t«10 4t, 35** 1 0 4±fcfcjfc£iT,fc±ai5«Il 

o 5 fcd»b«rit$nTv^5. 

[0 0 3 1 ] w©«fc3lC*J*3*lfctf|iEL*#Jlmc 
*S^Tf4, ±£B*4il 0 5^H*^5*y- KSHift 
9, I TOtil 0 2^77- K«ffitft5 0 ^LT± 
ffiffttl 0 5lC-7-T^X, I TOtSl 0 2(C7°7X© 



l 0 3 lei DW&ZtiXWtM 
1 0 4(raA^ti5 0 ±SP«ffil 0 5*»b**fli 

I 0 4^m^ffiA^nTjo9, r©aA$tt/c«^ 

i, o 3^bftA$tirt*-/wt^|g* 

II 0 4^Hfc^TS^$tl5„ rcDB^tCi^, 

©*— yniaii i o 3, i to«b, *sj:uyf5*aas 

1 0 1 Sr^LTft^-TSw t^-et 5. 

[0 0 3 2] r. ©*J£, ttSf£«j|g©«E^ 1 0 tf> 
Tt-1 000 [c d/cm2 ] W±ro|83tSr#5rt^ 
■etSo ft&\ *-;mPU£1i o 3tt-ttu: by 7i= 

^7 5^ (TPD) £TO£LTffM£tVC*SlJ, IS 
*ll 0 4l4-»KTyl'$#y y y-/Mgft (Al 

q 3 ) ^4<9ffM$tr0^ 0 $fc, *-/vi«iio 
3*Jitje*3tSl 0 4^^£5tlELi«;fit > 

3§*tt# y -7-^ t ft 5 -mmm^m *m v * s r <t 

[0 0 3 3] r©±5*EL*3tit{T-«)«3tJSa*#IJffl 
(4, TlR5«ffi-e*)5 I TOtil 0 2£* hy-Y7°^(C 

»*ffM-T5i:*(c, r©* hy^y°«(75i TOfS 
l o.2(cil^t5J;5ic±as«1ii 0 5^ hy-fy 0 ^ 
u i To«st±a5«ffii:-C'-7 y^ 

h y y^^^M-rsr ticft5„ ^lt, r 
(75v hyy^igfttHUgi^^SLT, vhyy^w 
S^i-JFM § fix v * 5 ii*0>«3fc Srlil^TOf #-efflW 

[0034] r©«t5*Jisat±s^«iFL**§gji«) 

/0 y y mzm 6 lc^1- 0 S*«««r»iSi-5**E L 
i?*$2 2i4, 7Jy-FtSCl~Cn (oS<9H7(7) 
±W*«10 5) 7/-K*BAl~Am (oSD 

H7co i toi«i 0 2) vtxmaizn. % 

%MMt LTn Xm|@Ofc°y -feyWP 1 1-Pnm« 

[0 0 3 5] ^LT7y-K®HAl~Am;5S7y~-K 
Ky^-^2 1 |c ±ot 1*¥9^ >«WfelcWft*yi: 

3r t icft 19, sfc#7k¥7-r^ffl^(i*y- K«ic 

[0 0 3 6] #Jxj4ry- KtlAiMy^tiSI 
Pelic, ^7 y- k««c 1 ~c n icfx^f 1 

X\ t??±/UP 1 1, P21, P31 Pnl(75|g 

*»^ffftt>ns. BP^M^t^-rs 1 7^ y©^ 

3fc#fT*frftS„ K**JFJ|»IBftlC7 7 - KttffiA 2 , 
A3- Am^HI^>i$n, #7k¥ffl^iC(4, *y 
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[0 0 3 7] A/jiSi 1 1 (ciifxXf *s v flHfc»£ 
ft, r. © t'r Mt % Svii tr'tr > 7 2 -pJflffi $ *i, 

a*itv/i*|]EigK3tfcflti&six, v/mtEHB 

3 ft"ft{ffs v lcafr-f5Bf£©Wttm*&3* J fffc 

btl-C t'ftT V? 2 iC 7 - \f/< y >? £ tlZffitiZ 1 1£ 

[0 0 3 8] ^^^7^2, V/lffiEHSg 
3, Sr>'v^7 h Ui/X? 5, y-y7^*-^V'E\&6<D 
ISjS/SiftM-o^Tli, ±$©fS l ©*fSJgl8K:*3tt3 
II 1 ©»& £ ISlttT?*) 5 0 mhU'T^T yy*2frb<D\f 

\f=r*? n y Z CKv {c*<5^fc->7 hftfftCfcD, 
7 WU7 7 h J^ffi-e, t'x^-ff # Sv©l*¥7-fyS 
(if-y7°/u*-^K(HljiS6(cm^$4x5o *LT, l* 

7>*-/l'K0&6^*-/l'Kai7ij£ftSo f->7"/u 
/uKISBe-e©*— K£H/Jfi> Wto&7F<r>1t#><r> 

[0 0 3 9] 7 /-KK7-f'<2 114, Hlt*5tt5^ 
- h K?-f /<1 1 ^^©SUMi LT#7V- K« 
«Al-Am*IBft*yt1-5fc»{C, 7k¥7^$Cm 

TJIDSS (5-3 0V) fM$ti5„ ^LTyv^7 

L-cry^a^/Hil*liIISt«fc5«EEfnftlSrtT4v\ * 

(Dmmicy y f-is %R C £f-y7>/*-/w K@K 6 
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